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STRUCTURE 

460 

DEPUSITING A SECOND POLE LAYER 

I 
MASKING THE SECOND POLE LAYER WITH A PHOTORESIST LAYER 

I 464 

FORMING A NOTCH INTHE FIRST POLE LAYER UTILIZING ION MILLING 

l 466 
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THE COIL STRUCTURE IN ORDER TO ADHESIVELY COUPLE TO THE 

FHOTORESIST LAYER, WHEREBY THE COIL STRUCTURE IS PROTECTED 
FROM THE ION MILLING BY THE PHOTORESIST IAYER 
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PROCESS FOR PROTECTING A MAGNETIC 
HEAD 

RELATED APPLICATIONS 

This application is a divisional of US. patent application 
Ser. No. 10/267,345, ?led Oct. 8, 2002 now US. Pat. No. 
6,906,893. 

FIELD OF THE INVENTION 

The present invention relates to magnetic head coil struc 
tures, and more particularly, this invention relates to pro 
tecting magnetic head coil structures during related process 
ing. 

BACKGROUND OF THE INVENTION 

In a magnetic recording disk drive, data is Written by thin 
?lm magnetic transducers called “heads”, Which are sup 
ported over a surface of the disk While it is rotated at a high 
speed. The heads are supported by a thin cushion of air (an 
“air bearing”) produced by the disk’s high rotational speed. 

FIG. 1 illustrates a prior art MR head, Which may be 
employed as a magnetic head on a slider. The head 30B has 
a pole tip region, an insulation stack region and a coil region, 
the pole tip region extending from the ABS to the insulation 
stack region, the insulation stack region extending from the 
pole tip region to the back gap (not shoWn) and the coil 
region located in the insulation stack region but spaced from 
the pole tip region. In the present framework, the ?rst and 
second shield layers S1 and S2 are located in the pole tip 
region for the protection of the MR sensor. The ?rst shield 
S1 terminates betWeen the pole tip region and the coil region 
along a slope 50. This provides a sunken or depressed area 
51 for subsequent thin ?lm layers of the head Which makeup 
the insulation stack. The second gap layer G2 extends along 
the slope 50 of the ?rst shield S1, thence perpendicular to the 
ABS toWard a back region of the head. It should be noted 
that leads are not shoWn folloWing the same path. The leads 
for the head 30B may take a different path. 

The layer S2/P1, Write gap, insulation layer I1, Write coil, 
insulation layers I2 and I3, and the second pole piece P2 are 
all recessed by the depression provided by the ?rst shield 
layer S1 in the insulation stack region loWering the height of 
the second pole piece above the Write gap plane so as to 
enhance planariZation of the second pole tip PT2. This 
signi?cantly reduces the aspect ratio of the resist during 
fabrication of the pole tip PT2, enabling construction of the 
pole tip at the ABS With a thin layer of resist, in the order 
of 4 um as seen by the thickness of the resist layer 40 at the 
ABS. A thinner resist layer permits a narroWer pole tip to be 
precisely constructed With good de?nition, thereby enhanc 
ing the bit density of the head. Of further signi?cance, is 
elimination of a large portion of the ?rst shield layer S1, 
Which reduces the induction that opposes the operation of 
the Write coil. The portion of the ?rst shield layer S1 
remaining is remote from the Write coil so that When high 
frequency currents are conducted through the Write coil, its 
EMF is not signi?cantly opposed by the CEMF of the ?rst 
shield S1. 
The slope 50 of the ?rst shield S1 may be constructed by 

a resist layer With a negative slope 52. Permalloy may then 
be plated adjacent the negative slope, after Which the resist 
is removed to produce the slope 50 of the ?rst shield S1. 

Prior art FIG. 2A illustrates a top vieW of the MR head of 
FIG. 1. As shoWn, an end 201 of the top pole layer P2 
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2 
extends farther toWard the coil 202 With respect to the 
?anking portions of the bottom pole layer P1. In use, a 
photoresist layer that is deposited over the coil 202 for 
creating the notched pole tip PTlb adhesively couples to the 
end 201 of the top pole layer P2. HoWever, it fails to reach 
ends 203 of the bottom pole layer P1. This results in the 
exposure of the coil 202 during ion beam milling that is used 
to create the notched pole tip PTlb. 

Prior art FIG. 2B is a cross-sectional vieW taken along line 
2Bi2B of FIG. 2A Which illustrates the manner in Which 
the ion beams 200 erode the coil 202 during the processing 
of the structure of FIG. 1. As shoWn, a primary contributor 
of this problem is the fact that it is extremely di?icult to 
mask a photoresist layer tightly against an edge of the 
bottom pole layer P1. 

Prior art FIG. 2C illustrates actual damage 204 to the coil 
structure 202 resulting from the above problem. It should be 
further noted that since the coil structure 202 is closer and 
tighter to the bottom pole P1, any damage to the coil 
structure 202 has signi?cant rami?cations on data rates and 
overWriting operations. 

There is thus a need for a magnetic head structure and a 
method of manufacturing the same that avoids damage to a 
coil structure during ion beam formation of a notched pole 
tip. 

DISCLOSURE OF THE INVENTION 

A system and method are provided for manufacturing a 
magnetic head. Initially, a coil structure, a ?rst pole layer, 
and a gap layer are formed. A second pole layer is then 
deposited to form a pair of ?anking portions ?anking a 
central portion of the second pole layer. Thereafter, the 
second pole layer is masked With a photoresist layer. During 
manufacture, the ?anking portions of the second pole layer 
Work in conjunction With the photoresist layer to substan 
tially protect the coil structure from damage. 

Other aspects and advantages of the present invention Will 
become apparent from the folloWing detailed description, 
Which, When taken in conjunction With the draWings, illus 
trate by Way of example the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the nature and advantages of 
the present invention, as Well as the preferred mode of use, 
reference should be made to the folloWing detailed descrip 
tion read in conjunction With the accompanying draWings. It 
should be noted that at least a portion of the folloWing 
draWings are not draWn to scale. 

FIG. 1 illustrates a prior art “merged” magnetoresistive 
(MR) read/inductive Write head. 

Prior art FIG. 2A illustrates a top vieW of the MR head of 
FIG. 1. 

Prior art FIG. 2B is a cross-sectional vieW taken along line 
2Bi2B of FIG. 2A Which illustrates the manner in Which 
the ion beams erode the coil during the processing of the 
structure of FIG. 1. 

Prior art FIG. 2C illustrates actual damage to a coil 
structure. 

FIG. 3 shoWs a disk drive, in accordance With one 
embodiment. 

FIG. 4 illustrates a method for preventing damage to a 
head coil structure during ion milling a ?rst pole notch, in 
accordance With one embodiment. 
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FIG. 5 illustrates the dams that are formed in addition to 
the second pole layer in operation 460 of FIG. 4, in accor 
dance With one embodiment. 

FIG. 6 is a cross-sectional vieW taken along line 6i6 
shoWn in FIG. 5, Which shoWs the manner in Which the dams 
formed by the second pole layer abut the photoresist layer 
for protecting the coil structure from the ion milling during 
the notching of the ?rst pole layer. 

FIG. 7 illustrates the resultant coil structure Which shoWs 
no damage as a result of the foregoing process. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

The folloWing description is the best embodiment pres 
ently contemplated for carrying out the present invention. 
This description is made for the purpose of illustrating the 
general principles of the present invention and is not meant 
to limit the inventive concepts claimed herein. 

Referring noW to FIG. 3, there is shoWn a disk drive 300 
embodying the present invention. As shoWn in FIG. 3, at 
least one rotatable magnetic disk 312 is supported on a 
spindle 314 and rotated by a disk drive motor 318. The 
magnetic recording media on each disk is in the form of an 
annular pattern of concentric data tracks (not shoWn) on disk 
312. 

At least one slider 313 is positioned on the disk 312, each 
slider 313 supporting one or more magnetic read/Write heads 
321. More information regarding such heads 321 Will be set 
forth hereinafter during reference to FIG. 4. As the disks 
rotate, slider 313 is moved radially in and out over disk 
surface 322 so that heads 321 may access different portions 
of the disk Where desired data are recorded. 

Each slider 313 is attached to an actuator arm 319 by Way 
of a suspension 315. The suspension 315 provides a slight 
spring force Which biases slider 313 against the disk surface 
322. Each actuator arm 319 is attached to an actuator 327. 
The actuator 327 as shoWn in FIG. 3 may be a voice coil 
motor (V CM). The VCM comprises a coil movable Within 
a ?xed magnetic ?eld, the direction and speed of the coil 
movements being controlled by the motor current signals 
supplied by controller 329. 

During operation of the disk storage system, the rotation 
of disk 312 generates an air bearing betWeen slider 313 and 
disk surface 322 Which exerts an upWard force or lift on the 
slider. The air bearing thus counter-balances the slight spring 
force of suspension 315 and supports slider 313 off and 
slightly above the disk surface by a small, substantially 
constant spacing during normal operation. 

The various components of the disk storage system are 
controlled in operation by control signals generated by 
control unit 329, such as access control signals and internal 
clock signals. Typically, control unit 329 comprises logic 
control circuits, storage and a microprocessor. 

The control unit 329 generates control signals to control 
various system operations such as drive motor control 
signals on line 323 and head position and seek control 
signals on line 328. The control signals on line 328 provide 
the desired current pro?les to optimally move and position 
slider 313 to the desired data track on disk 312. Read and 
Write signals are communicated to and from read/Write 
heads 321 by Way of recording channel 325. 

The above description of a magnetic disk storage system, 
and the accompanying illustration of FIG. 3 are for repre 
sentation purposes only. It should be apparent that disk 
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4 
storage systems may contain a large number of disks and 
actuators, and each actuator may support a number of 
sliders. 

FIG. 4 illustrates a method 450 for preventing damage to 
a head coil structure during ion milling a ?rst pole notch, in 
accordance With one embodiment. While such method 450 
may be carried out in the context of heads 321 of FIG. 3, it 
should be noted that the method 450 may further be 
employed in any desired context. 

Initially, a coil structure is formed on loWer layers in any 
desired manner such as that shoWn in FIG. 1. See operation 
451. As shoWn, a ?rst pole layer and a gap layer are 
deposited in operations 452 and 454. The gap layer may be 
constructed utiliZing any desired material such as alumina or 
the like. Further, it should be noted that the foregoing 
operations may be carried out in any desired manner. 

Next, the second pole layer is deposited in operation 460 
using masks, etc. The second pole layer is preferably depos 
ited such that a pair of dams is formed for reasons that Will 
soon become apparent. It should be noted that the second 
pole layer and the dams may be constructed utiliZing a 
Permalloy or any desired material knoWn to those of ordi 
nary skill in the art. 

FIG. 5 illustrates the dams 500 that are formed in addition 
to the second pole layer P2 in operation 460 of FIG. 4, in 
accordance With one embodiment. As shoWn in FIG. 5, the 
dams 500 ?ank a ?are point 502 of the second pole layer P2. 
The dams 500 are slightly spaced from the ?are point 502 
and extend outWardly therefrom With a slightly arcuate 
con?guration. Ideally, such arcuate design folloWs and is 
contiguous With an arc associated With a periphery of the 
coil structure 504. 
As an option, the dams 500 de?ned by the second pole 

layer P2 may extend at least 10 um toWard the coil structure 
With respect to an end of a pole tip de?ned by the notch 
Which resides adjacent the coil structure 504. Moreover, to 
ensure that the dams 500 do not cause any magnetic per 
formance degradation, the dams 500 may be spaced a lateral 
distance of at least 0.5 um from the ?are point 502 of the 
second pole layer P2. 
With continuing reference to FIG. 4, the second pole layer 

is then masked With a photoresist layer. Note operation 462. 
As best shoWn in FIG. 5, the location to be masked in 
operation 462 is that including the second pole layer P2 and 
excluding the ?rst pole layer P1. 

Next, operation 464, notching is carried out in the area of 
the ?rst pole layer P1 that is exposed by the mask. The 
notching may be carried out utiliZing ion milling or any 
desired process. 
The criticality of the dams is thus realiZed during the 

deposition of the photoresist mask during operation 462, and 
the notching of operation 464. In particular, the second pole 
layer that forms the “dams” resides su?iciently close to the 
coil structure 504 in order to adhesively couple to the 
photoresist layer. In the context of the present invention, it 
is imperative to note that photoresist exhibits an “adhesive” 
property, Whereby the photoresist abuts and “sticks” to the 
dams. This is vital so that the photoresist layer is capable of 
protecting the coil structure 504 from the ion milling. See 
operation 466. 

FIG. 6 is a cross-sectional vieW taken along line 6i6 
shoWn in FIG. 5, Which shoWs the manner in Which the dams 
602 formed by the second pole layer P2 abut the photoresist 
layer 600 for protecting the coil structure 504 from the ion 
milling 604 during the notching of the ?rst pole layer P1. 

FIG. 7 illustrates the resultant coil structure 504 Which 
shoWs no damage as a result of the foregoing process. 
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While Various embodiments have been described above, 
it should be understood that they have been presented by 
Way of example only, and not limitation. Thus, the breadth 
and scope of a preferred embodiment should not be limited 
by any of the above-described exemplary embodiments, but 
should be de?ned only in accordance With the following 
claims and their equivalents. 
What is claimed is: 
1. A process for manufacturing a magnetic head, com 

prising: 
forming a coil structure; 
forming a ?rst pole layer on the coil structure; 
forming a gap layer on the ?rst pole layer and the coil 

structure; 
forming a second pole layer to form a pair of ?anking 

portions ?anking a central portion of the second pole 
layer; and 

masking the second pole layer With a photoresist layer; 
Wherein the ?anking portions of the second pole layer 
Work in conjunction With the photoresist layer to sub 
stantially protect the coil structure from damage during 
manufacture. 

2. The process as recited in claim 1, Wherein the coil 
structure includes a sunken coil structure. 

3. The process as recited in claim 1, Wherein the ?anking 
portions of the second pole layer include a pair of arcuate 
dams. 

4. The process as recited in claim 3, Wherein the arcuate 
dams are spaced from the central portion of the second pole 
layer. 

5. The process as recited in claim 3, Wherein an acruate 
design of the arcuate dams generally folloWs a shape of an 
adjacent periphery of the coil structure. 

6. The process as recited in claim 1, Wherein the ?anking 
portions of the second pole layer are spaced from the central 
portion of the second pole layer at least 0.5 pm to reduce 
magnetic performance degradation. 

7. The process as recited in claim 1, Wherein the ?anking 
portions of the second pole layer are adhesively coupled to 
the photoresist layer to ensure that the photoresist layer 
substantially protects the coil structure from damage during 
manufacture. 

8. The process as recited in claim 1, and further compris 
ing forming a notch in the ?rst pole layer. 

9. The process as recited in claim 8, Wherein the notch is 
formed in the ?rst pole layer utiliZing ion milling, the 
photoresist layer substantially protecting the coil structure 
from damage caused by the ion milling. 

10. The process as recited in claim 9, Wherein the ?anking 
portions of the second pole layer extend at least 10 um 
toWard the coil structure With respect to an end of a pole tip 
de?ned by the notch Which resides adjacent the coil struc 
ture. 
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11. A process for manufacturing a magnetic head, com 

prising: 
forming a coil structure; 
forming a ?rst pole layer on the coil structure; 
forming a gap layer on the ?rst pole layer and the coil 

structure; 
forming a second pole layer and a pair of dams; 
masking the second pole layer With a photoresist layer; 

and 
forming a notch in the ?rst pole layer utiliZing ion milling; 
Wherein the dams reside su?iciently close to the coil 

structure in order to adhesively couple to the photore 
sist layer, Whereby the coil structure is protected from 
the ion milling by the photoresist layer. 

12. The process as recited in claim 11, Wherein the coil 
structure includes a sunken coil structure. 

13. The process as recited in claim 11, Wherein the dams 
have a generally arcuate shape. 

14. The process as recited in claim 13, Wherein an acruate 
design of the arcuate dams generally folloWs a shape of an 
adjacent periphery of the coil structure. 

15. The process as recited in claim 11, Wherein the dams 
are spaced from the second pole layer. 

16. The process as recited in claim 11, Wherein the dams 
are spaced from the second pole layer at least 0.5 um to 
reduce magnetic performance degradation. 

17. The process as recited in claim 16, Wherein the 
?anking portions of the second pole layer extend at least 10 
um toWard the coil structure With respect to an end of a pole 
tip de?ned by the notch Which resides adjacent the coil 
structure. 

18. The process as recited in claim 11, Wherein the dams 
are formed in a same processing step as the second pole 
layer. 

19. A process for manufacturing a magnetic head, com 
prising: 

forming a coil structure; 
forming a ?rst pole layer on the coil structure; 
forming a gap layer on the ?rst pole layer and the coil 

structure; 
forming a second pole layer and a pair of arcuate dams 

?anking a ?are point of the second pole layer; 
masking the second pole layer With a photoresist layer; 

and 
forming a notch in the ?rst pole layer utiliZing ion milling; 
Wherein the dams reside su?iciently close to the coil 

structure in order to adhesively couple to the photore 
sist layer, Wherein the dams Work in conjunction With 
the photoresist layer to substantially protect the coil 
structure from damage during manufacture. 

20. The process as recited in claim 19, Wherein the dams 
are spaced from the second pole layer. 

* * * * * 


